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1. | nt roducti on

This | aboratory protocol describes the procedure used to
determ ne the per cent albumn or globulin present in a serum
anti serumor antitoxin. Conbined with an assay for total
protein, it can determne the protien content of the serum

2. Materials--Brand nanes are provided for reference only.
Equi val ent equi pnent or materials may be used.

2.1 Equi pnent/instrunentation

2.1.1 Electrophoresis equi pment (mcrozone cell) with
power supply--(Brinkman Sartorius M crophor)

2.1.2 Mcrozone densitoneter

2.1.3 Cellulose acetate strips--Size 57 x 145
mm(Sartorius cellul ose acetate for el ectrophoresis
Cat al og No. 11207)

2.1.4 Mcrozone sanpl e applicator--(Beckman Cat al og
No. 324399)

2.1.5 Conmputer--(with Densitoneter integration
cal cul ation progranm

2.1.6 Common | aboratory apparatus and gl asswar e- -
beakers, broad-tipped forceps (tweezer style), white
paper towels or white filter paper, pen with non-

di ffusing ink, stainless steel pans with lids
(8.5x5x2), ruler, class A volunetric flasks, parafilm
pi pets or pipetor with tips

2.2 Reagents/supplies--all chem cals reagent grade unl ess
specified. Store at roomtenperature unless otherw se
specified. Chem cals and solutions good for 1 year unless
ot herwi se specified.

2.2.1 Tris-barbital -sodi um barbital buffer--(Gel man
H gh Resol ution Buffer Cat# 51104), pH 8.8. Undiluted
buffer stable for 2 years.

2.2.2 Ponceau S fixative dye sol ution--(Beckman Cat#
324340) Store stock at 4 C  Stock stable for 2 years.

2.2.3 Acetic Acid--(d acial--greater than 95%
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Bovi ne serum ref erence--nornmal bovi ne serum

[ NVSL nedi a# 40032, bovine serum (donor)]. Store
frozen (-20 O).

2.2.5

Wat er --use deionized or distilled water, or

wat er of equivalent purity.

3. Preparation for the test

3.1 Personnel--No specific training is required.

| ndi vi dual

equi pnent

shoul d have wor ki ng knowl edge of |aboratory
listed in Section 2.

3.2 Equi pnent/instrunmentation

3.2.1

Prepare el ectrophoresis cel

3.2.1.1 Place cell on horizontal surface and
fill the buffer conpartments to the fill |ine
with tris-barbital -sodium barbital pH 8.8 buffer
solution (3.3.1).

3.2.1.2 Wth | aboratory toweling, w pe any
buffer fromthe edges and center section of the
cell.

3.2.2 Prepare cellulose acetate strips

Critical

control point: Touch the cellul ose acetate strip

as little as possible, use tweezers.

Critical

3.2.2.1 Using a pen with non-diffusing ink,
mark each strip with a reference line 2 inches
fromthe left end of the strip. Wite all
sanpl e nunbers, dates and other information on
the left end of the strip.

3.2.2.2 Gently float the strip on the surface
of buffer solution which has been poured into a
flat stainless steel pan. Wen the strip is
wetted, use tweezers to gently subnerge the
strip in the buffer.

control point: Do not trap air bubbles between

the strip and the buffer solution. Be careful to not
subnerge the strip before it is thoroughly wetted.
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3.2.2.3 After approximately 5 m nutes,
carefully renove strip fromthe buffer and
remove excess buffer by gently blotting it
bet ween two sheets of white toweling or two
filter paper sheets.

Critical control point: Blot only until excess noisture is
removed--Do not over dry (dry spots will appear on the

strip).
3.2.2.4 Carefully stretch the blotted cellul ose
acetate strip across the bracket and place in
the el ectrophoresis cell with the ends of the
strip hanging directly in the buffer.

3.3 Reagents/controls

3.4

3.3.1 Tris-barbital -sodiumbarbital buffer--dilute
contents of one packet with water follow ng | abel
directions. Mx until conpletely dissolved. Buffer
stable for 6 to 8 weeks if stored at 4 C warmto room
t enper at ure before using.

3.3.2 Ponceau S working solution--dilute contents of
one contai ner of stock dye with water follow ng | abel
di rections.

3.3.3 Acetic acid, 5% -carefully add 50 m gl aci al
acetic acid to 600 mMl water in 1000 nl volunetric
fl ask. Mx and fill to volune with water.

3.3.4 Serumreference--thaw serum warmto room
tenperature and mx gently by inverting vial 6--8
tinmes.

Sanpl e

3.4.1 Serum products (blood origin products) and
serum sanpl es are usually ready for el ectrophoresis.
Serum fractions produced by ammoni um sul fate or sodi um
sul fate precipitation nmust be dialyzed to renove high
salt content. See current version of TCSOPO001l for
recei pt of sanple.

3.4.1.1 Using a pipet or pipetor with tip,

pl ace a drop of sanple (gently m xed) on a sheet
of parafilmw th a sanple nunber marked to
identify each drop. (Include reference serum
wi th each run.)
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3.4.1.2 Use a mcrozone sanple applicator to
apply the sanples to the strip, with the
application points near the reference |line
(approximately 1/2 inch to the right of the
line). Be careful that only the tip of the
appl i cator touches the sanple droplet and that
the applicator tip is rinsed and blotted dry
bet ween sanpl e applications. Run duplicates of
each sanple and the reference serum (Run
duplicates of the reference on each strip.)

Test Procedure

4.

4.

1

2

El ect rophoresis run

4.1.1 Place cover on the el ectrophoresis cell and,
attach electrical connections to the power supply.
Run current from"left" to "right" end of strip.

4.1.2 Set current to constant voltage and switch
power on. Adjust voltage to 250 volts.

4.1.3 Run mgration for 25 m nutes.

4.1.4 Turn off power and disconnect cell fromthe
power supply. The sanme batch of buffer may be used
for nore than one run but the current nust be reversed
with each additional run (changing the sides of the
anode and the cathode on the cell). The strips nust

al so be reversed, so mgration is in the sane
direction on the strip.

St ai ni ng

4.2.1 Carefully renove the strip fromthe

el ectrophoresis cell. Float strip on staining
solution, as with buffer (3.2.2.2), and then subnerge.
Allow to stain for approximately 5 m nutes.

Critical control point: Do not place one strip over
another in the staining solution, stain strips
i ndi vi dual |y.

4.2.2 Renove strip fromthe stain and rinse in 3
rinses of 5% acetic acid--approximately 5 mnutes in
each rinse. |f the background is not white, repeat
the rinses.
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4.2.3 Renove the strip fromthe last rinse and bl ot
with clean white toweling. Check to determne if the
protein fractions appear as distinct red bands. |If
bands appear in proper places and stain well, place
the strip flat between sheets of toweling and press
with a heavy, broad-surfaced object until dry.

4.2.4 1f reference sanple does not mgrate or stain
properly, repeat run.

5. Cal cul ati ons/ eval uati on

5.1 Integrate patterns with the densitoneter. Use the
ink mark on the strip as an end point reference.
Determ ne the al bum n and gl obulin percentages using the
area of the peaks in the integrated pattern.

5.2 Determne the albumin (A or globulin (G fraction
(%9 by dividing the A (or G integrator area by the total
integrator area. To determne the A (or G concentration
(my/mM), multiply that fraction by the total protein val ue
of the sanple (determ ne total protein concentration
acccording to current version of TCSAMD504). A conputer
program can be used for these calculations (In the TC
Section, a conputer programcalled El ectrophoresis
resident on the conputer in W5 is used for these
calculations). The A/Gratio is normally cal cul ated for
each sanple. A typical densitoneter integration of a
reference serumis shown in Appendix 8.1

6. Report of test results

6.1 Test results are reported follow ng current version
TCSOP0001

7. Ref er ences

7.1 Reference is made to the long tine use of this
procedure by the Toxicol ogy/ Chem stry Secti on.

7.2 Version .01 was generated as a revision of SAM 509,
Decenber 15, 1970, to neet format requirenments. Version
.02 represents format changes resulting fromthe creation
of the Center for Veterinary Biologics. No technical
changes fromthe previous version are represented.
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7.3 For a hard copy of the appendi x, please contact Jan
DeJong 515-239-8511

8. Appendi ces

8.1 Typical Densitonmeter Integration of a Reference Serum



